Background.
T h is article* sk e tc h e s a m e th o d b y m e a n s o f w h ic h lik e ly te x t-re le v a n t c o llo c a tio n a l w o rd strin g s m a y b e e x tra c te d fro m su b -d o m a in L S P -te x ts. B e c a u se o f th e re p e titiv e n a tu re o f c o llo c a tio n s , a sta tistic a l a n d stru c tu ra l a p p ro a c h is su g g ested . T h e g o a l o f th is p ro je c t is tw o -fo ld : (a ) to e x p lo re th e d e g re e to w h ic h c o m p u ta tio n a l m e th o d s a re su ita b le fo r e x tra c tin g c o llo c a tio n s; ( b ) to e x p lo re th e d e g re e to w h ic h it is p o s sib le to e x tra c t in fo rm a tio n p a rtic u la r to th e o v e ra ll to p ic o r d o m a in o f a L S P te x t, i.e. te rm in o lo g y , b y m e a n s o f k n o w
le d g e -p o o r te c h n iq u e s. A s th is s tu d y h a s ru n o n a tim e -lim ite d b a s is , m o s t im p o rta n c e h a s b e e n p la c e d o n (a).

What is understood by **coIIocation",
A " c o llo c a tio n " is o fte n d e fin e d as e ith e r "an a rb itra ry a n d re c u rre n t w o rd c o m b in a tio n " (B e n s o n 1990) o r "th e c o o c c u rre n c e o f tw o o r m o re w o rd s w ith in a sh o rt sp a c e o f e a c h o th er" (S in c la ir 1 9 9 1 ) . H o w e v e r, su c h d e fin itio n s te n d to le a v e tw o im p o rta n t q u e s tio n s o u t o f c o n sid e ra tio n , cf. th e tw o fo llo w in g e x a m p le s : (a ) . 
.. s h o u ld n 't h a v e d o n e that. T h is
.... se e m s u n lik e ly th a t th is sh o u ld b e th e case
T h e tw o d e fin itio n s a b o v e , w h ic h a re in e ffe c t fa irly re p re se n ta tiv e o f th e m a jo r p a rt o f d e fin itio n s o ffe re d , d o n o t ta k e tw o p o in ts in to c o n sid e ra tio n s, n a m e ly th e d is tin c tio n b e tw e e n le x ic a l c o llo c a tio n s lik e p r im e m in is te r a n d s y n ta c tic c o llo c a tio n s lik e th a t th is -o r th e issu e w h e th e r w o rd s s h o u ld b e a llo w e d to c ro ss se n te n c e b o u n d a rie s. R e ly in g o n e ith e r o f th e a b o v e d e fin itio n s w o u ld re s u lt in m a s s iv e o v e rg e n e ra tio n , so c o n s e q u e n tly w e w ill d e fin e th e c o n c e p t o f "c o llo c a tio n " a s to b e tte r s u it a q u a n tita tiv e a p p ro a c h : 'For the purposes o f this study, we will impose the restriction on the minimum word string length that it must contain at least one content word, cf. section six.
(1 ) th e en tire w o rd strin g is o c c u rin g w ith in a g iv e n te x tu a l s e g m e n t a.
(2 ) th e le a st fre q u e n t w o rd (s) in th e w o rd strin g o c c u r(s) a t le a s t h tim e s in th e corpu s, T h is d e fin itio n is ra th e r a set o f p a ra m e te rs to b e a d ju ste d a c c o rd in g to th e p a rtic u la r scien tific c o n te x t in w h ic h th e y are to b e u tilise d , th u s (1 ) re fe rs to w h e th e r a w o rd strin g is c o n sid e re d to b e a p h ra s e , a sy n tag m a, an e n tire se n te n c e , o r e v e n p e rm itte d to cro ss se n te n c e s b o u n d arie s; (2) re fe rs to a lo w e r th re sh o ld v a lu e d e c id e d o n f o r a g iv e n p u rp o se in o rd e r to filte r o f f in freq u e n t o c c u rre n c e s ; (3) refers to th e issu e w h e th e r in te rru p te d stru ctu re s sh o u ld b e ta k e n in to acco u n t; (4 ) re fe rs to th e q u e stio n w h e th e r in v e rte d stru c tu re s sh o u ld b e ta k e n in to a c c o u n t. In th is a rticle w e le t a b e s e n te n c e lev el, i.e. w e a c c e p t a c la u su a l s tru c tu re as a c o llo c a tio n ra th e r th a n im p o sin g so m e arb itra ry v a lu e a s a m a x im u m w o rd strin g le n g th ; w e le t h b e fo u r, i.e. a w o rd o c c u rrin g th re e tim e s o r less is n o t c o n s id e re d to b e sig n ifican t; w e le t c b e zero , i.e. w e do n o t in c lu d e in te rru p te d stru ctu re s, a s s u c h stru c tu re s re q u ire q u ite a n e x te n s iv e s ta tistic a l setu p ( c f 
Finding likely relevant words (unigram level).
T h e a p p ro a c h is fo u n d e d o n th e a ss u m p tio n th a t a w o rd h a s b o th s ta tis tic a l a n d g ram m atical p ro p e rtie s w h ic h m a y serv e a s a c lu e to its te rm in o lo g ic a ln e ss, a t le a st th is is b e lie v e d to b e th e c a s e fo r v e ry h a rd -c o re L S P te x ts. A s a n e x a m p le o f su c h a te x t, th e D a n is h V A T a c t h as b e e n c h o se n . T h e le g isla tiv e g e n re h a s b e e n c a re fu lly selec ted , as le g isla tiv e te rm in o lo g y te n d s to b e u n a m b ig u o u s in th e sen se th a t o n e p a rtic u la r c o n c e p t is u su a lly b a c k e d b y o n e p a rtic u la r o rth o g ra p h y . A s o p p o se d to L G P , th e u s e o f sy n o n y m y , p a ra p h ra se s a n d o th e r sty listic w ay s o f re p re s e n tin g a c o n c e p t o rth o g ra p h ic a lly is m in im ise d in o rd e r to a v o id in te rp re ta tiv e sco p e o n th e le g a l c irc u m s ta n c e s re la tin g to a g iv e n c o n c e p t. A s a b o n u s, w e m a y e x p e c t p o ly s e m y n o t to c o n s titu te a se rio u s p ro b le m fo r th is k in d o f stu d y , Z i p f (1 9 4 9 ) s u g g e ste d th a t th e re se e m s to e x ist a n in v e rs e ly p ro p o rtio n a l in te rd e p e n d e n c e b e tw e e n fre q u e n c y a n d ra n k in a te x t, in th a t a v e ry lim ite d n u m b e r o f w o rd s o c c u r w ith v e ry h ig h fre q u e n c ie s , w h e re a s a v e ry la rg e n u m b e r o f w o rd s o c c u r w ith v e ry lo w freq u en cies, D a m e ra u (1 9 6 5 ), D e n n is (1 9 6 7 ) a n d S to n e & R u b in o ff (1 9 6 8 ) d is c o v e re d a lin k b e tw e e n fre q u e n c y , ty p ic a lity -a n d w o rd c la ss, so th a t s o -c a lle d fu n c tio n w o rd s (w h ic h te n d to a c c o u n t f o r q u ite a c o n sid e ra b le p a rt o f w o rd s fo u n d a t th e h ig h -fre q u e n c y e n d o f th e Z ip fia n d istrib u tio n ) a n d c o n te n t w o rd s h a v e d iffe re n t s ta tis tic a l b e h a v io u r in te x ts, as th e fo rm e r c a te g o ry fo llo w s a p o is s o n d is trib u tio n clo sely , w h e re a s th e la tte r d o e s n o t. T h e se w o rk s p ro v id e th e o re tic a l fo u n d a tio n fo r th e in tu itio n th a t a w o rd lik e "th at" h as a g re a te r in te rte x tu a l d is p e rsio n th a n a w o rd lik e " th e rm o d y n a m ic s". B o o k s te in & S w a n so n (1 9 7 4 ) (1 9 7 5 ) a n d H a rte r (1 9 7 5 ) sh arp en ed th is p o in t b y o ffe rin g a n e x p la n a tio n w h y c e rta in c o n te n t w o rd s (lik e e.g . red, sa y, m a n ) h a v e g re a te r in te rte x tu a l d is p e rs io n th a n o th e r c o n te n t w o rd s (lik e e.g . e n te rp rise , su b -cla u se, ta x a b le ). F o r th is stu d y , w e w ill re ly o n th e v e ry sim p le a s s u m p tio n th a t g iv e n th e fa c t th a t w e are d e a lin g w ith a v e ry sp e c ia lis e d s u b -d o m a in L S P te x t, i.e. a le g isla tiv e g e n re te x t w ith in th e d o m a in o f ta x a tio n , te x t-re le v a n t w o rd s are lik e ly to b e fo u n d a m o n g h ig h -fre q u e n c y c o n te n t w o rd s. F o r th is e n d , th re e ste p s h a v e b e e n n e c e ssa ry : (1 ) th e te x t h a s b e e n ta g g e d fo r w o rd c la ss, (2 ) w o rd s s h a rin g a n id e n tic a l ste m h a v e b e e n le m m a tise d to a v o id in s ig n ific a n c e a risin g fro m th e u n d e rre p re se n ta tio n o f a g iv e n in fle c te d fo rm , a n d (3 ) 
T h e ir c la im w a s th a t w o rd s w h ic h s h o w a ra n d o m d is trib u tio n in
Finding words with collocational potential (unigram level).
T h e o u tp u t c o n sists o f a list o f u n ig ra m s re n d e re d te x t-r e le v a n f b y th e m e th o d . W h a t w e n e e d to fin d o u t n o w is w h ic h o f th e s e u n ig ra m s te n d to o c c u r a s e ith e r sin g le w o rd s o r a s p a rt o f a m u lti w o rd u n it.
T h e re a re e x istin g s ta tistic a l m e th o d s fo r te s tin g th e " b o n d n e ss" o f w o rd p a irs , th e m o s t p ro m in e n t o n e b e in g m u tu a l in fo rm a tio n , cf. C h u rc h & H a n k s (1 9 9 0 ). M u tu a l in fo rm a tio n is a w id e ly u s e d fre q u e n c y -b a se d fo rm a lism th a t c a lc u la te s th e p ro b a b ility w h e th e r a w o rd p a ir o c c u rs to g e th e r o r se p a ra te ly in a tex t. H o w e v e r, th is a p p ro a c h is n o t ad e q u a te fo r th is stu d y , as w e p la c e o u r fo c u s o n c o n te n t w o rd s. I n m u tu a l in fo rm a tio n sta tistic s, b o th w o rd s o f a b ig ra m re c e iv e e q u a l w e ig h t irre sp e c tiv e o f g ra m m a tic a l sta tu s. T h is w o u ld m e a n th a t fu n c tio n w o rd s m ig h t e x e rc is e u n d u e in flu e n c e o v e r th e o v e ra ll M l-v a lu e a n d th u s b ia s th e m e a su re . T h is is n o u n re a so n a b le a s s u m p tio n , i f w e c o n sid e r th e fa c t th a t th e m o st fre q u e n t w o rd s in a Z ip fia n d is trib u tio n te n d to b e fu n c tio n w o rd s. In th is stu d y , w e re stric t o u r sc o p e to k e e p in g c o n te n t w o rd s a s "n o d e s" a n d th e n e x a m in e th e w a y th e y c o m b in e w ith th e ir e ith e r le ft o r rig h t a d ja c e n t " c o llo c a te s" .
W e vrill u s e th e h e u ris tic s th a t a c o n te n t w o rd 's a b ility to e n te r in to a "b o n d " w ith a n o th e r w o rd d e p e n d s o n its c o n te x tu a l d is trib u tio n , i.e, its n u m b e r o f a d ja c e n t e ith e r le ft o r rig h t w o rd s in a te x t. T h e fe w e r s u c h a d ja c e n t w o rd s, th e m o re a w o rd 's u n ig ra m fre q u e n c y w ill b e d istrib u te d rq)on p a r tic u la r c o llo c a te s . I n ca se a c o n te n t w o rd h a s a la rg e n u m b e r o f c o llo c a te s, its u n ig ra m Future versions o f the method will try to incorporate more sophisticated heuristics such as the way a given content word is distributed over the entire number of sentences, or the number o f content words used to describe a given content word in the entire text.
fi^q u e n c y w ill b e w a te re d o ut. C o n sid e r a c o n te n t w o rd w h ic h o c c u rs fo u rte e n tim e s in a te x t a n d h a s a n e q u a l n u m b e r o f c o llo c a te s, th e n e a c h b ig ra m g ets a fre q u e n c y o f o n e. O n th e b asis o f th e s e s ta tis tic s , w e c a n safely a s su m e th a t th is c o n te n t W ord d e fin ite ly c o n s titu te s a sin g le w o rd u n i t I t o n th e o th e r h a n d , a c o n te n t w o rd o c c u rrin g fo u rte e n tim e s is re p re s e n te d tw o tim es w ith o n e p a rtic u la r a d ja c e n t w o rd a n d tw e lv e tim e s w ith a n o th e r p a rtic u la r a d ja c e n t w o rd , w e c a n d e d u c t th a t th is c o n te n t w o rd is p re d o m in a n tly p a rt o f a m u lti-w o rd u n it. F o r th e p u rp o se s o f th is h e u ris tic s , w e a p p ly th e fo llo w in g fo rm u la in w h ic h u is th e u n ig ra m fre q u e n c y o f th e co n ten t w o rd a n d c is th e n u m b e r o f c o llo c a te s o f th e c o n te n t w ord:
Finding word-pairs with collocational strength (bigram level
ig ra m fre q u e n c y O^/tx) a c c o u n ts fo r a m a jo r p a rt o f th e u n ig ra m fre q u e n c y o f c o n te n t w o rd n (fqn)-W e w ill try to m a k e th is sta tistic a l p a ra m e te r d iffe re n tia te b e tw e e n w o rd s w ith th e sam e u n ig ra m /b ig ra m -ra tio , b u t w ith d iffe re n t fre q u e n c ie s, eg. th e in sta n c e w h e re tw o w o rd s w ith ten c o llo c a te s e a c h o c c u r w ith a u n ig ra m fre q u e n c y o f te n a n d a h u n d re d , re sp e c tiv e ly . W e w ill u se th is fo rm u la , in w h ic h u is th e u n ig ra m fre q u e n c y a n d b is th e b ig ra m fre q u e n c y , to d isc rim in a te b e tw e e n su p e rio r a n d less su p e rio r c o llo c a tio n a l stren g th :
Expanding the bigrams (sentence level).
T h e ouq)U t fro m th e la st tw o ste p s c o n sists o f a lis t o f b ig ra m s w h ic h a re , o n th e b a s is o f th e sta tis tic s a p p lie d , c o n sid e re d to b e o f a m u lti-w o rd n a tu re ra th e r th a n a s in g le -w o rd n atu re. N o w w e w ill e x p a n d e a c h b ig ra m to fin d e a c h p o s sib le w o rd strin g in w h ic h th e b ig ra m occu rs. In s te a d o f m e re ly e x tra c tin g th e lo n g e st p o s sib le b ig ra m lik e fo r in sta n c e S m a d ja (1 9 9 3 ), w e w ill p e rm it a ll sy n ta c tic a lly w e ll-fo rm e d w o rd strin g s in w h ic h a c a n d id a te b ig ra m o c c u rs. T o th is e n d a c o n te x tu a l a rra y is a p p lie d , in w h ic h a g iv e n b ig ra m is sh o w n in a ll its c o n te x ts, so th a t th e h o riz o n ta l a x is a c c o u n ts fo r s y n ta g m a tic v a lu e s, w h ile th e v e rtic a l a x is a c c o u n ts f o r p a ra d ig m a tic v a lu e s. T h e fo llo w in g ru le s a p p ly to th e e x p a n s io n o f o rth o g ra p h ic w o rd strin g s: (1 ) O n ly w o rd strin g s (n o n -e x p a n d e d as w e ll as e x p a n d e d b ig ra m s) o c c u rrin g a t le a st th re e tim e s a re a c c ep ted ;
(2 ) A b ig ra m m a y b e e x p a n d
e d b y ± o n e p o s i t i o n o n l y i f t h e s a m e w o r d o c c u r s a t t h e s a m e
sy n ta g m a tic p o s itio n in th e c o n te x tu a l a rra y ; (3 ) A b ig ra m is le ft o u t o f c o n s id e ra tio n in c a s e a lo n g e r w o rd s trin g o c c u rs w ith a t le a s t th e b ig ra m fre q u e n c y m in u s o n e o c c u rre n c e . T h is is to a v o id s y n ta c tic a lly in c o m p le te s tru c tu re s, th e fre q u e n t o c c u rre n c e o f w h ic h c a n b e a sc rib e d to s y n ta c tic re a s o n s o n ly . T h e lo n g e r w o rd s trin g w h ic h th e sa m e o r n e a rly th e sa m e freq u en cy as th e b ig ra m is lik e ly to b e th e v a lid o n e . A n e a s ie r so lu tio n w o u ld b e to fa v o u r c e rta in sy n tactic s tru c tu re s, ty p ic a lly n o u n sy n ta g m a s o r p re d ic a tiv e -lik e stru c tu re s lik e S m a d ja (1 9 9 3 ), o r to lim it th e s tu d y to b ig ra m s c o n ta in in g o n ly c o n te n t w o rd s, h o w e v e r th is w o u ld id io sy n c ra tic a lly fa v o u r b e ta le q fg ift { C -C } to b e ta lin g a f a fg ift { C -F -C }.
I n a Z ip fia n d is trib u tio n o f w o rd s, th e h ig h -fre q u e n c y e n d is d o m in a te d b y g ra m m a tic a l w o rd s lik e p re p o s itio n s , c o n ju n c tio n s a n d th e lik e, w h ic h is w h y a g re a t a m o u n t o f sy n ta c tic c o llo c a tio n s is to b e e x p e c te d in a n y g iv e n b ig ra m o u tp u t. In o rd e r to re d u c e th e lik e ly a m o u n t o f o v e rg e n e ra tio n , w e w ill ta k e in to a c c o u n t o n ly b ig ra m s th a t c o n ta in a t le a st o n e c o n te n t w o rd a n d w h ic h d o e s n o t in c lu d e a p u n c tu a tio n m a rk . H a v in g ta k e n th is p re v e n tiv e ste p , w e w ill a s s u m e th a t s y n ta c tic n o is e is lik e ly to o c c u r a t th e le ft-a n d rig h tm o s t p o s itio n s in a w o rd s trin g w h e re a fu n c tio n w o rd m a y b e fo u n d . I n s te a d o f m e re ly le a v in g a n e x p e rt w ith th e te d io u s ta s k o f filte rin g o f f ite m s irre le v a n t o w in g to sy n ta c tic n o is e , w e w ill a p p ly a set o f sy n ta c tic ru le s to se rv e a s a filte r fo r su c h s y n ta c tic noise.
I h e r e a r e fo u r s y n ta c tic m a in ru le c lasses (1 -3 ), o n e sy n ta c tic e x c e p tio n ru le c la ss (4) a n d o n e sta tistic a l e x c e p tio n ru le c la ss (5) as fo llo w s: (1) a p a rtic u la r ta g (o r ta g se q u e n c e ) c a n n o t ta k e u p th e le ftm o s t slo t ( o r slo ts) o f a w o rd strin g ; (2 ) a p a rtic u la r ta g (o r ta g se q u e n c e ) c a n n o t ta k e u p th e rig h tm o s t s lo t (o r slo ts ) o f a w o rd strin g ; (3) a p a rtic u la r ta g se q u e n c e c a n n o t fo rm e ith e r a n en tire w o rd strin g o r a p ru t o f a g iv en w o rd strin g c o u n tin g fro m th e seco n d le ft-o r rig h tm o s t s lo t; (4 ) a p a rtic u la r ta g se q u e n c e d isc h a rg e d b y a sy n ta c tic ru le m a y q u a lify , i f it m a tc h e s a ^e c i f i c sy n ta c tic p a tte rn ; (5 ) a p a rtic u la r ta g se q u e n c e le ft o u t b y a s y n ta c tic ru le m a y q u a lify i f a c o n te n t w o rd is im m e d ia te ly su ccee d ed a n d /o r p re c e d e d b y a p re p o s itio n in a t le a st 8 0 % o f all cases. T h e la tte r ru le is u s e d to sta tistic a lly id e n tify p h ra sa l v e rb s (b erettig e til), as w e ll as
c o m p le x p re p o s itio n s (i h e n h o ld til).
A ll o c c u rre n c e s o f (v b -p re p } a n d { p re p -sb -p re p } h a v e b e e n e x a m in e d in o rd e r to e v a lu a te th e p e rfo rm a n c e o f th is 8 0 % -ru le. A ll in sta n ces o f p h ra s a l v e rb s a n d c o m p le x p re p o s itio n a l p h ra s e s are c o rre c tly id e n tifie d . C o n se q u e n tly , th is te c h n iq u e m ig h t e v e n p ro v e to b e a th e o re tic a l s p in o ff o f th is p ro je c t. In eight out of ten cases, the lemma "fritage" has "for" as its adjacent right collocate. In this case, the {prep}tag is deemed to be a particle rather than a preposition, and thus a valid part o f a phrasal verb.
7. Evaluating the syntactic filter. w h e re a s s o m e 4 % sh a re a sy n ta c tic se q u e n c e w ith a m e m b e r o f th e g ro u p o f sy n ta c tic a lly w ellfo im e d w o rd strin g s. W ith in th e g ro u p o f o m itte d w o rd strin g s w ith a u n iq u e ta g se q u e n c e , 9 9 % m a y b e s u b je c t to fo rm a liz a tio n , w h e re a s o n ly 1% c o u ld n o t b e fo rm a lise d in to a n y o p e ra tio n a l ru le . T h is o n e p e r c e n t a c c o u n t fo r a m in o r lo ss o f p re c isio n (-0 ,6 % ). T h e fo rm a liz a tio n o f th e 
How to evaluate the terminological relevance of the word strings extracted.
T h e s y n ta c tic filte r e n s u re s a w e ll-fo rm e d o u tp u t, b u t th is is o f c o u rs e n o g u a ra n te e th a t th e o u tp u t m e e ts a c e rta in q u a lita tiv e s ta n d a rd a s to te x t ty p ic a lity . H o w c a n w e k n o w th a t th e w o rd D a n ish V A T A ct. O b v io u s ly , w e c a n n o t lo o k fo r th e c o llo c a tio n s in all te x ts e v e r w ritte n , b u t w e c a n a sc e rta in w ith s ta tis tic a l c e rta in ty w h e th e r a g iv e n w o rd strin g is re s tric te d to th e V A T A c t o r n o t E v a lu a tio n o f L S P re le v a n c e h a s b e e n le ft o u t o f c o n s id e ra tio n for th is p re s e n t stu d y , b u t is a n in te re s tin g issu e fo r fu rth e r research . Z ip f, G . K , (1 9 4 9 ): H u m a n b e h a v io u r a n d th e p rin c ip le o f le a st e ffo rt. A d d iso n -W e sle y , C a m b rid g e , M a ssa c h u se tts.
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